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Fire Fighter Suffers Sudden Cardiac Death 
During Rural Water Supply Training – Illinois

SUMMARY 
On October 13, 2008, a 24-year-old male vol-
unteer fire fighter (FF) drove a fire department 
tanker during rural water supply training. Af-
ter dumping one load of water and refilling the 
tanker, the FF and a fire fighter cadet returned 
to the water drop site. En route to the site, a 
truck pulled out ahead of the tanker. The FF 
forcibly applied the brakes, causing the tank-
er to skid and roll into a ditch. The cadet got 
himself out of the tanker and summoned help 
to extricate the FF trapped in the tanker. After 
approximately 5 minutes, the FF was almost 
extricated when he lost consciousness. The 
FF had no visible evidence of major trauma. 
Cardiopulmonary resuscitation (CPR) was be-
gun, an automated external defibrillator (AED) 
was applied and advised not to shock, and an 
oral airway was placed. The medical helicop-
ter arrived, and the FF was airlifted to a local 
hospital. En route to the hospital, a combitube 
airway was inserted, a cardiac monitor showed 
asystole, and an intravenous line was placed. 
The FF’s condition did not improve during 
the flight, and the helicopter arrived at the 
hospital’s emergency department where CPR 
and advanced life support treatment contin-
ued. Approximately 67 minutes after his col-
lapse, despite CPR and advanced life support, 
the FF died. The death certificate and the au-
topsy completed by the coroner listed “severe 

coronary artery atherosclerosis” as the cause 
of death. Given the FF’s underlying coronary 
artery disease (CAD), the physical stress of 
crashing the tanker probably triggered a heart 
attack or a cardiac arrhythmia resulting in his 
sudden cardiac death.

The NIOSH investigator offers the following 
recommendations to address general safety 
and health issues. Had these recommended 
measures been in place prior to the FF’s col-
lapse, his sudden cardiac death may have been 
prevented.

Provide preplacement and annual medi- ●
cal evaluations to fire fighters consistent 
with National Fire Protection Associa-
tion (NFPA) 1582, Standard on Compre-
hensive Occupational Medical Program 
for Fire Departments, to determine their 
medical ability to perform duties without 
presenting a significant risk to the safety 
and health of themselves or others.
Phase in a comprehensive wellness and  ●
fitness program for fire fighters to reduce 
risk factors for cardiovascular disease 
and improve cardiovascular capacity.
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Ensure fire fighters are cleared for return  ●
to duty by a physician knowledgeable 
about the physical demands of fire fight-
ing, the personal protective equipment 
used by fire fighters, and the various 
components of NFPA 1582.

Perform an annual physical perfor- ●
mance (physical ability) evaluation to 
ensure fire fighters are physically capa-
ble of performing the essential job tasks 
of structural fire fighting.

INTRODUCTION & METHODS
On October 13, 2008, a 24-year-old male vol-
unteer fire fighter suffered sudden cardiac death 
after the fire department tanker he was driving 
crashed during a rural water supply exercise. 
Despite CPR and advanced life support, the 
FF died. The United States Fire Administration 
notified NIOSH of this fatality on October 14, 
2008. NIOSH contacted the affected Fire De-
partment on October 22, 2008, to gather addi-
tional information and on December 16, 2008, 
to initiate the investigation. On January 12, 
2009, a Safety and Occupational Health Spe-
cialist from the NIOSH Fire Fighter Fatality 
Investigation Team traveled to Illinois to con-
duct an on-site investigation of the incident.

During the investigation, NIOSH personnel in-
terviewed the following people:

Fire Chief ●

Assistant Chief ●

Witnesses ●

FF’s father ●

NIOSH personnel reviewed the follow- ●
ing documents:

Fire Department policies and operating  ●
guidelines

Fire Department training records ●

Fire Department annual report for 2008 ●

Fire Department incident report ●

Police report ●

Emergency medical service (ambulance)  ●
incident report

Life Flight medical report ●

Hospital emergency department records ●

Death certificate ●

Autopsy report ●

Primary care provider medical records ●

RESULTS OF INVESTIGATION
Training and Experience. The FF had served 2 
years as a volunteer with this Fire Department and 
routinely drove and operated this tanker. From 
January 1, 2008, to the incident date the FF had 
driven and operated the tanker under emergency 
conditions and under training conditions. In Sep-
tember 2008, he had taken a 2-hour practical por-
tion of a required driver training program estab-
lished by the Fire Department’s insurance carrier. 
The FF maintained a commercial driver’s license 
for his regular job as a tandem dump truck driver 
for a local excavating company. The FF had no 
previous vehicle crashes while driving emergen-
cy vehicles or personally owned vehicles.
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Road and Weather Conditions. The incident 
occurred on a rural county road approximately 
3 miles from the fire station (see Figure 1). The 
road was polished asphalt with a deteriorating 
rock chip surface. The road was approximate-
ly 18 feet wide at the intersection where the 
accident occurred. Drainage ditches approxi-
mately 1½–2 feet deep were on both sides of 
the roadway. The road crested 3% prior to the 
intersection. The sheriff’s office estimated the 
tanker was travelling no greater than 59 miles 
per hour (mph); the posted speed limit was 55 
mph. On the day of the incident the road was 
dry and the air temperature was 72°F [NOAA 
2008]. The skies were clear, and when the 
crash occurred at 2024 hours the only natural 
illumination was moonlight.

Equipment. The tanker truck was a 1991 Pierce 
Dash 3208, acquired by the Fire Department in 
1991. The truck had a diesel engine, two axles, 
six tires, and an automatic transmission, but did 
not have an antilock braking system. The truck 

was custom built by the manufacturer as a wa-
ter tanker with a 1250 gallon capacity. The de-
sign included a baffling system to prevent wa-
ter from shifting from side to side. The vehicle 
was equipped with two seats inside the cab and 
two seats behind the cab, each with combina-
tion shoulder and lap seatbelts. The tanker was 
equipped with an electric siren and a single red 
light bar mounted on the roof of the cab. When 
loaded with water, the total truck weight was ap-
proximately 41,000 pounds. The tank was filled 
to capacity at the time of the crash.

A review of the maintenance log (1991–2008) 
indicated that only minor repairs had been per-
formed on the tanker. According to the driver/
operator conducting the most recent inspec-
tion, the tires were in good condition and fully 
inflated. The vehicle’s mileage at the time of 
the incident was 17,050 miles.

The timeline for this incident with key events 
includes the following:

Figure 1. Police sketch of the tanker’s direc-
tion of travel
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hours, as Tanker 38 proceeded up a rise in 
the roadway and approached an intersection 
at a speed no greater than 59 miles per hour, 
the cadet saw a pickup truck pull out from a 
nearby construction site and advised the FF to 
watch the truck. The FF forcibly applied the 
brakes, and the tanker began skidding 57 feet 
prior to entering the intersection (Figure 2). 
The truck skidded in a relatively straight line 
over the rise for 112 feet before it began rock-
ing left and right. After skidding an additional 
39 feet, the left rear of the truck left the road-
way and entered a ditch. This slowed the truck 
and pulled the truck to the left side of the road-
way. The truck continued for another 61 feet 
before stopping and rolling onto the driver’s 
side roof, leaving the tanker upside down. The 
entire crash sequence from beginning (percep-
tion) to end was 414 feet. (See Figures 2–5).

1830 hours: Training began ●

2024 hours: Tanker crashed ●

2026 hours: Ambulance and Air Evac  ●
Life Flight requested

2031 hours: FF became unresponsive ●

2036 hours: Approximate time ambu- ●
lance arrived at the scene

2052 hours: Air Evac Life Flight arrived  ●
at the scene

2105 hours: Air Evac Life Flight depart- ●
ed with the FF en route to the hospital

2124 hours: Air Evac Life Flight arrived  ●
at the hospital’s emergency department

2138 hours: FF pronounced dead ●

Incident. On October 13, 2008, the Fire De-
partment conducted rural water supply train-
ing with two mutual aid fire departments. The 
training involved tanker trucks from each fire 
department shuttling water from fire hydrants 
in town to a drop site (portable tank) 4 miles 
north and ½ mile west of town. At the drop 
site, a Fire Department engine was drafting 
water from the portable tank and projecting a 
hose stream into an adjacent field at the rate of 
250 gallons per minute for 2 hours. The Fire 
Chief was monitoring activities from this loca-
tion.

The FF, driving Tanker 38 with a fire fighter 
cadet, delivered one load of water, dumped it, 
returned to town, refilled the tanker, and be-
gan to return to the portable tank site. At 2024 

Figure 2. Tanker’s direction of travel
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The cadet released his seatbelt, fell to the cab’s 
ceiling, and climbed out the front windshield. 
The FF was trapped upside down, yelling for 
help. The cadet told the FF he was going to 
summon help. The driver of the pickup truck 
drove to the scene and called 911 (2026 hours). 
About this time one of the mutual aid tankers 
participating in the training happened upon the 
incident and stopped. After being informed of 
the situation by the cadet, the mutual aid tanker 
radioed dispatch for additional help.

The mutual aid crew assessed the FF. He was 
conscious and conversant, but he could not 
extricate himself because his head was pinned 
between the roof and the driver’s seat. The 
FF did not appear to have any life threatening 
trauma. He was wearing his seatbelt and was 
attempting to extricate himself by raising the 
seat, but this was not successful.

Fire fighters tried to use airbags to raise the tank-
er enough to free the FF, but this attempt was 
abandoned because the tanker became unstable. 
Next, they placed the airbags and cribbing in-
side the cab to maintain cab stability. At some 
point, the FF stated that he could not breathe, 
but nothing visible prevented him from breath-
ing. As the fire fighters inflated the airbags, the 
FF became unresponsive, stopped breathing, 
and lost his pulse (approximately 2031 hours). 
A “sawzall” was then used to cut the steering 
wheel and the cab’s center post, taking approxi-
mately 5 minutes. Fire fighters then moved the 
driver’s seat enough to free the FF.

The FF was assessed and found to be unre-
sponsive, not breathing, and without a pulse; 

Figure 3. Tanker’s final position

Figure 4. Side view of tanker showing 
damage to the driver’s compartment

Figure 5. Front view of damage to the 
driver’s compartment
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CPR was begun. The ambulance, staffed with 
two paramedics, arrived at 2036 hours and 
assumed patient care. No evidence of trauma 
was visible, so an oral airway was inserted 
and rescue breathing was begun. An AED did 
not reveal a shockable heart rhythm and CPR 
continued.

At 2052 hours, the Life Flight helicopter ar-
rived and assumed patient care. No evidence 
of trauma was visible to these paramedics. A 
cardiac monitor was placed, revealing asys-
tole. Due to copious amounts of secretions and 
emesis, intubation was not possible. However, 
a King® airway (oral) was placed and secured. 
Breath sounds were verified via auscultation 
and bilateral chest rise. The FF was placed 
into the helicopter, which departed the scene 
at 2105 hours en route to the hospital’s emer-
gency department. An intravenous line was 
placed, and cardiac resuscitation medications 
were administered. No positive change oc-
curred in the FF’s condition during transport. 
The helicopter arrived at the hospital at 2124 
hours. Inside the emergency department, ad-
vanced life support treatment continued until 
2138 hours, when the FF was pronounced dead 
by the attending physician.

Medical Findings. The death certificate and 
the autopsy completed by the coroner listed 
“severe coronary artery atherosclerosis” as 
the cause of death. Findings from the autopsy 
include no evidence of lethal trauma, some 
coronary artery atherosclerosis, and mild car-
diomegaly. Specific findings from the autopsy 
report are listed in Appendix A.

The FF was 71 inches tall and weighed 280 
pounds, giving him a body mass index (BMI) 
of 39.0 kilograms per meters squared (kg/m2). 
A BMI greater than 30.0 kg/m2 is considered 
obese [CDC 2008]. The FF’s risk factors for 
CAD included male gender, high blood pres-
sure, and obesity. In 2007, the FF was temporar-
ily prescribed an antihypertensive medication 
(Toprol XL®) for high blood pressure (140/94 
millimeters of mercury [mmHg]) associated 
with a chronic headache. Shortly thereafter, the 
medication was stopped, and the FF’s blood 
pressure remained normal (approximately 
130/75 mmHg). He did not report heart-related 
symptoms (chest pain, chest pressure, angina, 
shortness of breath on exertion, etc.) to his phy-
sician, his family, or the Fire Department.

DESCRIPTION OF THE FIRE 
DEPARTMENT
At the time of the NIOSH investigation, the 
volunteer Fire Department consisted of one 
fire station with 20 uniformed personnel that 
served a population of 2,000 residents in a 
geographic area of 70 square miles.

In 2007, the Fire Department responded to 155 
calls: 12 building fires, 10 other fires, 91 emer-
gency medical and rescue calls, 2 hazardous 
condition calls, 21 good intent calls, 10 service 
calls, 5 severe weather/natural disaster standby 
calls, 3 false alarms, and 1 other call.

Membership and Training. The Fire Depart-
ment requires all new fire fighter applicants 
to be between 18 and 35 years of age; have a 
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valid state driver’s license; and pass a criminal 
background check, a driving record check, a 
physical ability test, and an application review 
by the Fire Chief and the Fire Department offi-
cers prior to being appointed by the Fire Chief. 
New members must provide a certificate of a 
recent (within 6 months) medical evaluation 
by a licensed physician, or have the medical 
evaluation performed by a Fire Department-
appointed physician. The new member must 
then pass a self-contained breathing appara-
tus (SCBA) test to ensure the member is not 
claustrophobic. The member is placed on pro-
bation for 6 months. The new member must at-
tend weekly training sessions. The State has no 
minimum requirement for fire fighter certifica-
tion. The FF was certified as a Driver Operator 
and a First Responder, and had 2 years of fire 
fighting experience.

Preplacement Medical Evaluation. Preplace-
ment medical evaluations are required by the 
Fire Department for all fire fighter candidates. 
However, the contents of the evaluations vary 
as the evaluations are performed by the can-
didate’s primary care physician without input 
from the Fire Department.

Periodic Medical Evaluations. Annual medi-
cal evaluations are not required. However, an 
annual medical statement is required for all 
members and is provided to the Fire Depart-
ment’s insurance carrier.

In September 2007, the FF passed his commer-
cial driver’s license evaluation completed by 
his primary care physician. An annual SCBA 
facepiece fit test is required by the Fire Depart-

ment for interior structural fire fighters, and an-
nual SCBA medical clearance is also required. 
A Fire Department-appointed physician clears 
the fire fighter and provides the result to the 
Fire Department. In March 2008, the FF’s self-
completed questionnaire revealed no medical 
problems. Also at this time, the FF’s evalua-
tion revealed blood pressures of 128/80 mmHg 
and 136/84 mmHg and normal pulse rates of 
82 beats per minute and 92 beats per minute.

Annual physical ability tests are not required. 
Members injured on duty must be evaluated by 
their primary care physician, who makes the 
final determination regarding return to duty.

Health and Wellness Programs. The Fire 
Department does not have a wellness/fitness 
program, but exercise (strength and aero-
bic) equipment is available in the fire station. 
Health maintenance programs are not available 
from the city.

DISCUSSION
Coronary Heart Disease and the Pathophysi-
ology of a Heart Attack. In the United States, 
atherosclerotic CAD is the most common risk 
factor for cardiac arrest and sudden cardiac 
death [Meyerburg and Castellanos 2008]. Risk 
factors for its development include age over 
45, male gender, family history of CAD, high 
blood pressure, high blood cholesterol, obe-
sity/physical inactivity, and diabetes [AHA 
2008]. The FF had two of these risk factors 
(male gender and obesity).



Page 8 Page 9

Fatality Assessment and Control Evaluation 
Investigation Report • F2009–01

Fire Fighter Suffers Sudden Cardiac Death During Rural Water Supply Training – Illinois

2009 

Page 8 Page 9

The narrowing of the coronary arteries by ath-
erosclerotic plaques occurs over many years, 
typically decades [Libby 2008]. However, the 
growth of these plaques probably occurs in a 
nonlinear, often abrupt fashion [Shah 1997]. 
Heart attacks typically occur with the sudden 
development of complete blockage (occlusion) 
in one or more coronary arteries that have not 
developed a collateral blood supply [Fuster et 
al. 1992]. This sudden blockage is primarily 
due to blood clots (thromboses) forming on 
top of atherosclerotic plaques.

Establishing the occurrence of a recent (acute) 
heart attack requires any of the following: char-
acteristic electrocardiogram (EKG) changes, 
elevated cardiac enzymes, or coronary artery 
thrombus. The FF did not have a heartbeat on 
which to conduct an EKG, cardiac enzymes 
were not tested, and no thrombus was identi-
fied at autopsy. However, occasionally (16%–
27% of the time) postmortem examinations 
do not reveal the coronary artery thrombus/
plaque rupture during acute heart attacks [Da-
vies 1992; Farb et al. 1995]. This FF suffered 
either sudden cardiac death due to an acute 
heart attack without a thrombus being present 
at autopsy, or a primary heart arrhythmia (dis-
cussed below).   

The FF reported no episodes of chest pain 
(angina) during physical activity (on or off 
the job), nor during this episode. This lack of 
chest pain, however, does not rule out a heart 
attack, because in up to 20% of individuals, the 
first evidence of CAD may be myocardial in-
farction or sudden death [Thaulow et al. 1993; 
Libby 2008].

Epidemiologic studies have found that heavy 
physical exertion sometimes immediately pre-
cedes and triggers the onset of acute heart at-
tacks [Siscovick et al. 1984; Tofler et al. 1992; 
Mittleman et al. 1993; Willich et al. 1993]. 
The FF had driven a tanker during a rural wa-
ter supply exercise. This activity is considered 
light physical activity [AIHA 1971; Gledhill 
and Jamnik 1992]. Heart attacks in fire fighters 
have been associated with alarm response, fire 
suppression, and heavy exertion during train-
ing (including physical fitness training) [Kales 
et al. 2003; Kales et al. 2007; NIOSH 2007]. 
The physical stress of driving the fire appara-
tus probably did not contribute to his sudden 
death.

Primary Arrhythmia. Because of the lack of 
definitive evidence of heart attack in this FF, 
another strong possibility for his sudden cardi-
ac death is a primary cardiac arrhythmia (e.g., 
ventricular tachycardia/fibrillation). Risk fac-
tors for arrhythmias include heart disease, heart 
attack, dietary supplements, smoking, alcohol, 
drug abuse, medications, diabetes, and hyper-
thyroidism [AHA 2009; Mayo Clinic 2009]. 
The FF’s underlying heart disease (CAD and 
mild cardiomegaly) was his only risk factor 
for a primary arrhythmia. The circumstances 
of this FF’s sudden cardiac death, however, 
suggest two possible triggering events: (1) 
blunt chest trauma during the tanker crash, or 
less likely (2) emotional stress of crashing the 
tanker.

Blunt Chest Trauma. Nonpenetrating trauma 
to the sternum/precordium, such as during a 
motor vehicle crash or sporting events, has 
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been associated with cardiac arrhythmias. The 
arrhythmias are known to occur with and with-
out evidence of heart muscle contusions (bruis-
es) [Robert 2000; Orliaguet 2001]. The FF had 
blunt trauma to his chest as evidenced by his 
broken ribs and sternum at autopsy; however, 
the forensic pathologist found no evidence of 
heart muscle contusion on internal and micro-
scopic examination. Low-energy impact to the 
precordium resulting in sudden death has been 
termed commotio cordis [Link 1999; Madias 
2007]. Studies suggest a few critical variables 
for inducing these lethal arrhythmias: impact 
velocity, impact location, impact in relation-
ship to the cardiac cycle (15 milliseconds be-
fore the peak of the T wave), and hardness of 
the object [Link 1998]. Although most of the 
lethal arrhythmias appear immediately, some 
have occurred hours and even days after the 
trauma [Sakka 2000; Tome 2006].

Emotional Stress. Emotional stress has pre-
cipitated angina in people with known CAD, 
and some studies have reported that episodes 
of anger have triggered heart attacks [Mittle-
man 1995; AHA 2009]. However, additional 
research is needed to determine if acute emo-
tional stress such as that likely experienced by 
the FF during the tanker crash could trigger 
heart attacks or life threatening arrhythmias.

Occupational Medical Standards for Struc-
tural Fire Fighters. To reduce the risk of sud-
den cardiac arrest or other incapacitating med-
ical conditions among fire fighters, the NFPA 
developed NFPA 1582, Standard on Compre-
hensive Occupational Medical Program for 
Fire Departments [NFPA 2007a]. This vol-

untary industry standard provides minimum 
medical requirements for candidates and cur-
rent fire fighters.

Physical Fitness Programs for Structur-
al Fire Fighters. NFPA 1583, Standard on 
Health-Related Fitness Programs for Fire De-
partment Members, establishes the minimum 
requirements for the development of a health-
related fitness and exercise program and health 
promotion for fire department members in-
volved in emergency operations [NFPA 2008]. 
Members must be cleared annually for partici-
pation in a fitness assessment by the fire de-
partment physician and are required to partici-
pate in a periodic fitness assessment under the 
supervision of the fire department health and 
fitness coordinator [NFPA 2008]. The fitness 
assessment includes (1) aerobic capacity, (2) 
body composition, (3) muscular strength, (4) 
muscular endurance, and (5) flexibility. The 
exercise and fitness program shall include (1) 
education, (2) individualized participation, (3) 
warm-up and cool-down exercise guidelines, 
(4) aerobic exercise, (5) muscular strength and 
endurance, (6) flexibility exercise, (7) healthy 
back exercise, and (8) safety and injury pre-
vention [NFPA 2008].

NFPA 1500, Standard on Fire Department 
Occupational Safety and Health Program, re-
quires the fire department to develop physical 
performance requirements for candidates and 
members who engage in emergency operations 
[NFPA 2007b]. Members who engage in emer-
gency operations must be annually qualified 
(physical ability test) as meeting these physi-
cal performance standards [NFPA 2007b].
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The National Volunteer Fire Council (NVFC) 
and the U.S. Fire Administration (USFA) 
Health and Wellness Project document titled 
Health and Wellness Guide was developed to 
improve health and wellness within the vol-
unteer fire service [USFA 2004]. This guide 
provides suggestions for successfully imple-
menting a health and wellness program for 
volunteer fire departments. 

RECOMMENDATIONS
The NIOSH investigator offers the following 
recommendations to address general safety 
and health issues. Had these recommended 
measures been in place prior to the FF’s col-
lapse, his sudden cardiac death may have been 
prevented.

Recommendation #1: Provide preplacement 
and annual medical evaluations to fire fight-
ers consistent with National Fire Protection 
Association (NFPA) 1582, Standard on Com-
prehensive Occupational Medical Program 
for Fire Departments, to determine their med-
ical ability to perform duties without present-
ing a significant risk to the safety and health 
of themselves or others.

Guidance regarding the content and frequen-
cy of these evaluations can be found in NFPA 
1582 and in the International Association of 
Fire Fighters (IAFF)/International Association 
of Fire Chiefs (IAFC) Fire Service Joint Labor 
Management Wellness/Fitness Initiative [NFPA 
2007a; IAFF, IAFC 2000]. However, the Fire 
Department is not legally required to follow 

this standard or this initiative. Applying this 
recommendation involves economic repercus-
sions and may be particularly difficult for small, 
volunteer fire departments to implement. NFPA 
1500, Standard on Fire Department Occupa-
tional Safety and Health Program, paragraphs 
A.10.6.4 and A.11.1.1 and the National Volun-
teer Fire Council Health and Wellness Guide ad-
dress these issues [NFPA 2007b; USFA 2004]. 

To overcome the financial obstacle of medical 
evaluations, the Fire Department could urge 
current members to get annual medical clear-
ances from their private physicians. Another 
option is having the annual medical evalu-
ations completed by paramedics and emer-
gency medical technicians (EMTs) from the 
local emergency medical service (vital signs, 
height, weight, visual acuity, and EKG). This 
information could then be provided to a com-
munity physician (perhaps volunteering his or 
her time), who could review the data and pro-
vide medical clearance (or further evaluation, 
if needed). The more extensive portions of the 
medical evaluations could be performed by a 
private physician at the fire fighter’s expense 
(personal or through insurance), provided by a 
physician volunteer, or paid for by the Fire De-
partment, City, or State. Sharing the financial 
responsibility for these evaluations between 
fire fighters, the Fire Department, the City, the 
State, and physician volunteers may reduce 
the negative financial impact on recruiting and 
retaining needed fire fighters. Medical evalu-
ations should occur prior to performing fire 
suppression duties and/or other physically de-
manding duties including training.
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Recommendation #2: Phase in a compre-
hensive wellness and fitness program for fire 
fighters to reduce risk factors for cardiovas-
cular disease and improve cardiovascular ca-
pacity.

Guidance for fire department wellness/fitness 
programs is found in NFPA 1583, Standard on 
Health-Related Fitness Programs for Fire Fight-
ers, in the IAFF/IAFC Fire Service Joint Labor 
Management Wellness/Fitness Initiative, and in 
the NVFC’s Health and Wellness Guide [NFPA 
2008; IAFF, IAFC 2000; USFA 2004]. Worksite 
health promotion programs have been shown to 
be cost effective by increasing productivity, re-
ducing absenteeism, and reducing the number of 
work-related injuries and lost work days [Stein 
2000; Aldana 2001]. Fire service health promo-
tion programs have been shown to reduce CAD 
risk factors and improve fitness levels, with 
mandatory programs showing the most ben-
efit [Dempsey et al. 2002; Womack et al. 2005; 
Blevins et al. 2006]. A recent study conducted 
by the Oregon Health and Science University 
reported a savings of over $1 million for each 
of four large fire departments implementing the 
IAFF/IAFC wellness/fitness program compared 
to four large fire departments not implementing 
a program. These savings were primarily due to 
a reduction of occupational injury/illness claims 
with additional savings expected from reduced 
future nonoccupational healthcare costs [Kuehl 
2007]. Given this Fire Department’s structure, 
the NVFC program might be the most appro-
priate model. NIOSH recommends a formal, 
structured wellness/fitness program to ensure 
all members receive the benefits of a health pro-
motion program.

Recommendation #3: Ensure fire fighters 
are cleared for return to duty by a physician 
knowledgeable about the physical demands 
of fire fighting, the personal protective equip-
ment used by fire fighters, and the various 
components of NFPA 1582.

Guidance regarding medical evaluations and 
examinations for structural fire fighters can be 
found in NFPA 1582 [NFPA 2007a] and in the 
IAFF/IAFC Fire Service Joint Labor Manage-
ment Wellness/Fitness Initiative [IAFF, IAFC 
2000]. According to these guidelines, the Fire 
Department should have an officially desig-
nated physician who is responsible for guid-
ing, directing, and advising the members with 
regard to their health, fitness, and suitability 
for duty as required by NFPA 1500, Standard 
on Fire Department Occupational Safety and 
Health Program [NFPA 2007b]. The physician 
should review job descriptions and essential 
job tasks required for all Fire Department po-
sitions and ranks, in order to understand the 
physiological and psychological demands of 
fire fighters and the environmental conditions 
under which they must perform, as well as the 
personal protective equipment they must wear 
during various types of emergency operations.

Recommendation #4: Perform an annual 
physical performance (physical ability) eval-
uation to ensure fire fighters are physically 
capable of performing the essential job tasks 
of structural fire fighting.

NFPA 1500 recommends Fire Department 
members who engage in emergency operations 
be annually evaluated and certified by the Fire 
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Department as having met the physical perfor-
mance requirements identified in paragraph 
10.2.3 of the standard [NFPA 2007b].
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INVESTIGATOR INFORMATION
This incident was investigated by the NIOSH 
Fire Fighter Fatality Investigation and Preven-
tion Program, Cardiovascular Disease Compo-
nent located in Cincinnati, Ohio. Tommy Bald-
win, MS, led the investigation and coauthored 
the report. Mr. Baldwin is a Safety and Occu-
pational Health Specialist, a National Associa-
tion of Fire Investigators (NAFI) Certified Fire 
and Explosion Investigator, an International 
Fire Service Accreditation Congress (IFSAC) 
Certified Fire Officer I, and a former Fire Chief 
and Emergency Medical Technician. Thomas 
Hales, MD, MPH, provided medical consul-
tation and coauthored the report. Dr. Hales is 
a member of the NFPA Technical Committee 
on Occupational Safety and Heath, and Vice 
Chair of the Public Safety Medicine Section 
of the American College of Occupational and 
Environmental Medicine (ACOEM).

 

Appendix A

Autopsy Findings

Sublethal Trauma ●

Bilateral rib fractures —

Sternal fracture —

 Coronary artery disease ●

Severe (80%) focal narrowing of  —
the left anterior descending coro-
nary artery 

Moderate (60%) focal narrowing  —

of the right coronary artery

No focal narrowing of the left cir- —
cumflex coronary artery

No evidence of a thrombus (blood  —
clot) in the coronary arteries

Mild cardiomegaly (enlarged heart)(heart  ●
weighed 460 grams [g]; predicted normal 
weight is 418 g (ranges between 316 g 
and 551 g as a function of sex, age, and 
body weight) [Silver and Silver 2001]

No visual evidence of ventricular hyper- ●
trophy

Normal cardiac valves ●

No evidence of a pulmonary embolus  ●
(blood clot in the lung arteries)

Blood tests for drugs and alcohol were  ●
negative (other than for aspirin)

Blood test for carbon monoxide revealed  ●
a < 1% saturation

Microscopic examination of the tissue  ●
sections confirms the gross pathologic 
findings and shows mild fatty infiltration 
of the cardiac septum
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The National Institute for Occupational Safety and Health (NIOSH), an institute within the Centers for Disease 
Control and Prevention (CDC), is the federal agency responsible for conducting research and making recommen-
dations for the prevention of work-related injury and illness.  In fiscal year 1998, the Congress appropriated funds 
to NIOSH to conduct a fire fighter initiative.  NIOSH initiated the Fire Fighter Fatality Investigation and Prevention 
Program to examine deaths of fire fighters in the line of duty so that fire departments, fire fighters, fire service orga-
nizations, safety experts and researchers could learn from these incidents.  The primary goal of these investigations 
is for NIOSH to make recommendations to prevent similar occurrences.  These NIOSH investigations are intended 
to reduce or prevent future fire fighter deaths and are completely separate from the rulemaking, enforcement and 
inspection activities of any other federal or state agency.  Under its program, NIOSH investigators interview per-
sons with knowledge of the incident and review available records to develop a description of the conditions and 
circumstances leading to the deaths in order to provide a context for the agency’s recommendations.  The NIOSH 
summary of these conditions and circumstances in its reports is not intended as a legal statement of facts. This 
summary, as well as the conclusions and recommendations made by NIOSH, should not be used for the purpose of 
litigation or the adjudication of any claim.  For further information, visit the program website at 

 www.cdc.gov/niosh/fire/
or call toll free 

1–800–CDC–INFO (1–800–232–4636)


